Reactive oxidants regulate membrane repolarization and store-operated uptake of calcium by formyl peptide-activated human neutrophils.
Although the rapid and considerable membrane depolarization response which accompanies activation of the phagocyte NADPH oxidase is due to transmembrane electron fluxes, little is known about the involvement of reactive oxidant species (ROS) in the subsequent repolarization response. In the current study, we have investigated the effects of superoxide dismutase (SOD), catalase, methionine, and the myeloperoxidase (MPO) inhibitors, sodium azide and 4-aminobenzoyl hydrazide (ABAH), as well as those of H(2)O(2) and HOCl (both at 100 microM) on the alterations in membrane potential which accompany activation of human neutrophils with the chemoattractant, FMLP (1 microM), and on store-operated uptake of Ca(2+). The generation of ROS by FMLP-activated neutrophils was monitored according to the magnitude of oxygen consumption and autoiodination, while spectrofluorimetric procedures were used to measure alterations in membrane potential and influx of Ca(2+). Treatment of the cells with H(2)O(2), and HOCl, significantly impeded membrane repolarization, while sodium azide, ABAH, methionine, and catalase exerted the opposite effects, potentiating both the rates and the magnitudes of membrane repolarization and store-operated uptake of Ca(2+). These observations demonstrate that NADPH oxidase regulates neutrophil membrane potential and Ca(2+) influx not only via its electrogenic activity, but also as a consequence of the generation of ROS.